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ABSTRACT : PROBLEM TO BE SOLVED: To provide a mechanical pulverizer which prevents wear of 
grooves by forming grooves formed at an outer peripheral surface of a rotor and at an 
Inner peripheral surface of a liner of a wear resistant material and which facilitates 
exchange of the grooves when the grooves are worn. 

SOLUTION: In this mechanical pulverizer, the rotor is constituted of a core having a rotary 
shaft at its center and a tip which is arranged at the outer peripheral surface of the core by 
being divided to plural pieces and at the outer peripheral surface of which plural grooves 
are formed. The core is made of a steel material and recessed parts of an inverted T 
groove shape, which are formed of smooth curves and number of which corresponds to 
division number of the tip, are fonmed at the outer peripheral surface thereof. The tip is 
made of the wear-resistant material and grooves are formed at the outer peripheral 
surface thereof and projected parts which are formed of smooth curves and are coupled 
with the core, are formed at the inner peripheral surface thereof. The projected parts of the 
tip are inserted into the recessed parts of the core to form a coupling part of the tip and the 
core and the tip are coupled and fixed at the coupling part. 
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<DaT<Dfmmiz. nmyj\&nzmmmi,zi^»\^tixmM 

fz^ -y y't xmm^iixti *) . 
m&::iriimm^mxmmit. ^coimpimmzm^ 
^iitimmmmiz. mBi--y7'(o^mmzMP^'r^m 
m<nmi^i)>^mtSiX'm^^ii^mTm^co\mi}'m^^ 

ms.i--yrimmmmimx'mi^^tt. ^con^mzm 
^^iit:9mmizmBm(.m<7)mi}K nmm^zm^zlr 

izm'^^i>mi^t'^j:mmx'mwL^tifzam^m^$ti. 
m5.^T(D\miz^(r>^"yy<r>{}}^imxLx^-yy'cD 

m^m2 ] mm^-yy(m'^mzi5\,^xm'iL-ti^n.^ 
-r-5S«BJi, msE.u~^~</>pimyj\iiizMLxmmL 
Tistt ^>tiT V ^5 i; ^mLb-ti>m»m i izim<r)m 

•ifi, im-^trcii-t^S.^y:^X'hhZt^mSLb-t& 

msm 1 Mi 2 izMm(r)mimmvm. 
imi,zim<7)mm,mjm. 

cif*«5] Fim:fjmzmwmiz'^wi^tifzmi^ yy- 

(D-^Wimii. mMci~:?-co!SimilzX^XmM^-yyiz 

^ t s m'i.'^ijtmMii- -y y<7)m^iznm^^m:h t:m 

:fjUXTX'h K) . *»ojDltc^ LXMT.(r)^^^'^wmt 
^j:tXolz^M-t^Ztt:^mt-t^m^mittzli3 

izsmcomm^vi^m. 

<y=2;rko pr^ ta>^ /nwi 

a = pV^ (k, +k2 • exp (-ka • n) ) <a 

x'hh z t ^mit^m^JM5^zimcomm,mn 
m. 

im^mi ]mmy^ i—cof*^mmzmfS.$tifz^ yr 
Ji« -mu^-i'-(r>^mm{zm^^ixfz^ yytm^m 
n<r>mmLxi6^. nmzmLm^z^m^ti, -e^ort 



wmizmm<mwm<r>m^^\^. wm(r>m^^Lfz'h-y 

[000 1] 

■t^i^cDx-h'o. mz. Htewtsi^^ix. ^mmi>zm 

mm^rrnxxm^Lxmrn^ti. ^<^f^mmizm^<r>m 

-^-ff)jr\.miSbmiy-(^-cr)[Hmmb<7)mx'W^iii^ 

m^mvf^mm-tmm^v^^miztii.^x . a-^-m 

t,z^-ti> z b izmm.Lrzmm^mvmiz 
mi'?>i>cr>x'h^, 

[0002] 

[(^*os«] ^**^^>. mmn^z^n^ti, ^\-mmi,z 

b. Zcou^:if^cr>ifmiz^ o~iif—<7m.mmbBi^<D 

wmimxxm^Lxm.mi^ti. -eortiaffim^co?^ 

'm^m^>i&m-t^mm^fmmii'jmb^j:^x t ^tz . 
[0 00 3] t*>t. ztL(:><^mm^mw&coo-^- 

m^-tisbx. \.^'rtn,§mm^x'mfs.^tixm . a- 

^mmm^zzi-^^ yi>^^yyx-?imm^mLxm 

fz. 

[0004] L*» L . Mm^^^'^^-fb-r i: t (C. 

mnx'u-:s^-<Di^mmi52:i/^ -i •r~<7)fymm\>zm^ 
^infzmimn^'t^nm<r>mjim>Jii:mv^^mth'i:! 
g^^'^tT^T. m<r)mntii^mb^j:'yx%rz. mx. 

x^-f ^fe^'^■if^^L^:v^2^^^:^-<o«-^^c:{4{ifc 

(omm^itL. m^izx -oximm-m-thabcom 
nh^tx. ^<7)m^. mw!m^^m&,(^mi (mm 

b^<r>^^) iz^itii^^t. -^<7)m^(om&i:^ML 
X S Z b *>'-C# ^ij^-o fz . 
[000 51 Z<7)i:zib^ u—if~er>9mmtiXt/y^i- 

-(^^mmizm^^tthMi . mm%it(7)$>hmm(7)it^ 
nx-mm-tz b t<^ti^tLfz. mta. mm 2 8 6 

3 7 6 S-f-t^fm$gB¥2 - 3 9 9 3 9-ti:j|fili(±, o 



!( 3) 001-129418 (P2001-ec m. 



xm^tf^m-L. W^«tt<^1Kv^rQ y^'*i^LTi» 

<Dmx'W.mmit:¥mm.-rmvmiimni^ixx^^ 

S:*)hmm<m^mxs>'^x. h-i'-<7>x 5 iz. mm^ 

nmzrm^hzbf}<mm^tL. ^-o-eofajg (fsgfc 

[0006] ttz, !Rf^®5 8-2 14 34.9-f-^$8(C 

rt-i^-(r>^mm'^y^ i—cr>[^mmizmiiS(.^tih 
Mi. mmcoa^i^^xwimyt^ztizx-yxmrn- 
?>ijmim^^tixis'o. z<r>{}i^t:m^mtt/^\^-^ 

y^-y^X'mm-i>Ztt^^$tlX\^^:h. LA^L. 
-(DXdizmm^nmizm^-t^i,cr>X'ii. r</h$=5: 

im<r>m^^m.^ifh!mtiihh(Dx\ zcda^^^b^ 
<7)mt: . mma^ir^^x mm-h t x'mm-h<n 

[0007] ||^K5 9-2536 0 -f-^$g(C{i: , o- 
zco^mi. r^ilffl-fe^S •x^'a-;l.j tv^ 

^mimxxmMLxim^rL. -^cofHmm^zm^com 
^cr>^mmcomi}mm.^tirzy^ -r-t ^mt . man 
-^'-eo^mmbmi^-fi—coff^mmt<r)mx'Wimn 

r>X. -fe 7 5 -y o-j]^<7)^>\-mi±^mX h -5 -c , M^l^ 
[00 08] 

mmii^m^LX 0 ki-^mmi *%bj«±, ±Mi(r>mm 
i,zm^x^j:^titzt<DX'h <o . mmmmmirmm lx 
a-^--<7);^mmtiXx/y-!i—<r>ff^mmizm^^titz 
m<r)mnm±i-^tthiz. ^s'acoAm.^m^Lxm 
i^'^mimzm-ttummmL. mmttzmz 
im^iz^nimz Lxmfirm^iz Ltzmmmrm 

i:oizm<7)m^i}mt\>^m^msx'{>. mshcomi m 
mt^c^^m ^~mzLx^^Lyzm&^:mk-r&z 

[00 09] §<i>tc, *%Bj{4^ o-:$^-<;)nmmtiX 



i/y-(i—cDf^mmizm^^ixtzmmmitmmcr,mi:m 
mm^z^wi Lfz^ -yy^zmm-h zt^zx-y •c±ieB w 

^.(r)^t,zmmx^h^'yy(r>m^^(^m^t:^\^. $ 

[00 10] 

[p®^»;^-r-i./v:46<o#K] ±.tt^mimm-hfzih 

-is^-<7)fm(>z, u-:!^-<mmmkm^<^mf.^mx 
xm^Lxmrn^ti. ^<7)fHmmizm^cr)m^(^^mm 

m-thmm^mnmx'h'ox. miEn-^-fi. 
mim^m^^^^^Tt. zcoarc^nmmz^ nm 
:^mzmmmiz-i^m^ixxwM.^ti. ^(09\-mmtz^ix 
^'itm§mm.m<7)mti^m^^tifzi-yy-bx'm^^tix 
i^*), mi^Tummtimx'miiF^tL. ^commm^ 
i^zm&^tLfzmimmmiz , Huisf- -y To^^sijsctitjE 

-r ^ fimc^jf '^*-=5rft ^■C*^^ ix^C)£T«^^<^iaa5:^« 

Fimmzmm$tifz9mmizmmwmmcomi3K p^mm 
izma^Tizi^^i-tm(^i}^^j:iSi^xm^^ njza^i}^ 
m^^ti. mz::jr<^wmizzco^-yy(/)a&^m:Ki. 

IfirJ r -h Mie^ y T h ^M-^ t TD^-T I. ^ i: ^^fc 
[00 11] zzx\ |iref--yr^oM-^i**5i^T^c> 

xmmtxmi'rktix\,^i>zti)mtL<. frie^ -y r 

•y:?T*.S.C:i:*«ll*Lv^. ffZ^ t^lS^-yTti. Wrtr 

[0012] tfz. Fimi^mz^^miz^wi^tiyzmi 
i-^yy-cD^mm. mii\:3-^-a)mmizx^xmii- 
•y ri,z^ t Buisf- y rofe-^sctcft^i-^ J5S 

<y = 2;rko pr^ t cj^ /nwi <<yn 

<y = pV2 (ki +k2 • exp (-kj • n) ) <a 

X'Si^Zki)mt.L\^K 

[ 0 0 1 3 ] ? (oK, msiy-(i—(^[^mm^zm^^ti 

3t f- y 7°{± , sutSD- ^ ixfz^ -y r 
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[00 14] 

i^mcr>mm<r>mm'i ar. mncommizm-^\^^x . ^ 

mt<mmmk<o i mi^m$:7r:-t^<ommim^<^m 

mmx'h-ox. m2ii. :^%m(^m<ommmi7jk^im. 
(r)wm^fmmcommmT$) h,mi iz^^^x oiz.m 
ffic7)«MS«,^^«ii oti. mmizmm^tifzy-i^y^ 

Ilk. :i<r)^-i^yv\ i izmt&umz^^ixtzu 
-^-i2kimLxioK). y-i^yyiii>z{i^ fm 

^m±.mzwL^'rhfLX\^h, 

[ 0 0 1 5 ] :>--i->'i/i 1 <r>^^t<zit^ v\m^<r)m 

gpi 5ifimfhixxn^. -e«rtifl«OHt(i, ^-Xl 

b^-/y'i lizx-ox. ^mmdz^mmcomtmf&^tt 

fzFim^<7)y-(i-~18tim^^tiX\>^&. ^LX. y 

-i^y^ 1 1 <7)mmii<^^^iziim^ 19,2 o^^istt 

i^it-CJoO, C:i0ttSl9. 2 0S^:f^LTa-:^'-l 2 
<7)@fe#2 l*iIIltegT£tcS:l*§iXTV^T, C:<?3[HlfeW 
2 1 tC3r2 2A-'llI^$ixTV^^, 
[0016] 3r 2 2{i*^IlIfe-r^iO-C\ 'kf¥<7)mM. 

{:m<-thti>ib(Dmi,f^2 2a.mmi:>rix\>-^t. z<d 

3r2 2{i. m IC^-r J: ^ t:. :^f*cSrHlc03r2 2 
fcLrmt, ^C0pi^*>/i>;»c#^ratf952 2a$rig 
ftTti<, ^v^(±, a 2 J; ate, llfi:^f^tc^SiJ 
$ix?t1iitfflonr<7)-fei/;<>'h 3 1 h L. tt<7) 
-fe^;<yh3 lt:SE(fgB3 1 aSrJg^LT. LT 

[00 17] $<i>tc, rJT2 2^;t(i;-fe:^Vyh3 lO 

«yr2 3*«ia^$fXTt^S, :L<r>aT2 2i,zm^^iXfZ 
^'yy'23(r>9mmtdr~iyyyi icr,K—:^i eizm 

.y r 2 3 cOJ'hg J: D ;b-r*HC/jN$ =5:P1««<^iil^ 
A^lSB^ii-TtJ 0 , r 2 2 

h3 lcO»fgP2 2 a. 3 1 at^jtA-f-S^ t ^ 
RSiLTV^S, *ytr. IHIK«|2 lO-^gP miX'ii.^ 

1^3. m2xiiTmm fi. ^->->^i i(D^\-mz^ 
mmmiit-Lx^e-is^-^mm (ia^L^v>) izm 

[ 0 0 1 8 ] ^-i^yn 1 c7):£{ffl±a5tc^{t'i>nf^l^ 
^ttl&P 1 3 i:i&fia±g|5tc|Stt^>*i/v:Sia#fiilP 1 4c0 



T:ffUi. ■?:ti^'tim'Mcr>:k^^(D^m2 5. 2 6*^15 
{t <^>aT tJ 0 . C: OSS 2 5, 26 T'iSfJf T'S) -g. 

mtmni^^tirzmshfrir-i^yyi it^tcffs-rs. 

tT, n-:?-l 2*^[IIte-r2.i:i:tlc. mffMlUDl 
§^l.>t^iPn*^'®?IS^tS^i:tcJ:o-C, i^i^mi&P 1 3 

mtm^^tifz^yTi7cr>f>^mmizmf(3ttfzmiiJ: 
izfm^tifzmrm&it. msi,t^j:'^xms,miiin 1 4 

i)^(^9mizmtii^ili>. 

[ 0 0 1 9 ] ia2{i, ^^mcr>m<^mmmi:nk^im(^ 

3 0{i. m2i}^hmi=*^*j:Xoi,z. mi(^mmjnim^ 
mv^^ 1 0 1 mm y^m^x-h-^x . mmm 2 1 ij^wm 

(ciBa$ixTt3 0. <Sl^f«*&Pl 3ifidr-i^yyi icr, 
TWc, Mn^pSftiJPl 4*i^-i-y;/l lcO±ffl!ltiaa 
SixTV>€.^,^I^Wf, o-^'-l 203T2 2A* Itt 
:^ri«itc1ii!t<i ( HTii AM) cr>a r<r>^ ^'^yhsii^z 
^m^fiXtiO . ^ix^'ticr>-ti^^ yhSi izmif^s 
1 ati^^^ttX^^X . -^wt Lxmm^^K^hXo 

[0020] z<D^m}^x$)^-^P\^tifz-^y^ yhs 

1 <Dim.t ^cr^mmi . m 1 <r)m,m<7)^j:i)^x'mzmm t 

^vavmcomma^-th, ^%m^mm^^<D\.zim. 

A\ ^wmmm^mwrnt. miiixim2i.z9n-tm 
m.(r>mw^^^mf^zm.^^tihi:.coxiitc< . {/^mm 
{zm^ux^mDnsL^^mmr-yx x^^:! t ii'^mx'h 

[00 2 1 1 m3\i. mi<^A- Anwrnxh-^x , n 
-^-i 2(rmm^^L. mAki. mscnmwi&^^x' 

n-:J'-12«, i}3C4:llIte«i2 lS-*-rS3r2 

2 (:3rc7)-ti/^yh3i^-i-t:f, OTllt) k. ^<r> 
nr22(r>^wm\z. Rji^rifnic^sscffltc^S'J^ajtf- 

•yr2 3i:*«iEa$ixTV^S, -^-LT, C:<0rJT2 2 

^<r)\v:^v\^mzi6^^i\.fz^\-'mm^z. f- yr2 3co^^ 

mt:**JESi--2.m<^33^T«^^c7)[H]gi52 2 b *iJB^$fL 

[002 2] ll3t>J;t/ll4{c^-r<i:ot:, ^c7)nr2 
2 fc:?^Bg$ n7t:a*T«:yccOiagP 22b <i, 3r22i;^ 
•yr2 3fc*^-&i-Sfe^ (UlT, ^-yro^-^t 
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•9, mz. n-^~\2<D^mzX'oX'i-"/r23f,Z^ 

mmx'\i. {j«3r4 5* <rmm}i^£i>iioiiz.m^^tix 

[00 23] f-yr23ti. 5 xi? 

(rtiiio^smmmmmx-mF^tixm . ^<r>±wtL 
xnmmzm^^tttzmm<^9mm^zit. ^ti^-ixm 
^<Dmmzm^$tifzmmmcDm2 s a*^Jg«$i^■ct3 

0 , i*lJ5®Wi, 3X22 tc^-^-r ■i.^t ^>5!)>^ffl^-Cie 
tR$n:itflg52 3b*i}g^$tLTV^S, ^-yT23<7)a 
m23h<7)mm±. JKSP^K^V^T. rJT2 2c7)i£T;^4^ 
<7)[agl52 2bt|Si-<7)J^^^i:^-5Ti3'5. rJT2 2<7)i£ 
T«4^(7)Iigg5 22bi:^y7-23 cOflgg 2 3 b A^ikffi 

Tig«-r s J: a cmmcjDx-r €. c: b ffi'j^x'h h . -e 

LX. Zcr,Xol,zmmi>zmJiLfz^T2 2<:DW^2 2h 
tC^-yr3 2<OOg|52 3b^KAL. ffl5tC|^-rS± 
oizm^LXi- yTcom'^^m^L. ClcO^-^-Cn 
r22fc^yr23i: S— LT M^-f h . 
[00 24] ^3t, J:c0f--yT2 3{±, HWi^^irT 
(.^=5:1^*^ o-^-i 2c^W:^|fijtt,1iSclifct}i-SiJ$ix 
TV^-I., mUi. m2f,Z7FCtXoi<Z^ zxTifi^y^yh 
3 UC^SiJ$ixfcD-^-l 2tCi3V^T. ^■yr2 3t 
-b^^;'<>'h3 1 tPlt^ft^i: L. fc-Sv^ti, HKc^f 
#-603T2 2tCt5V^T. ^■yr2 3 2:1ti!cffl (4~5 

ffl) c^I3|t:R$tc^Sii^l.e:i:3&«TSl.. z<nXoi.z. 
^ -yr 2 3 ^!M:^ri6jlc t«^Ji(c^^S'Jt--l. c: t tci o 

T,^yr230«23a *Jg|5*Wtcm« Lfc 0 86« t 

tzt^izit. ^<r)^^'jy<r>?i.^^-th:i}it,zi'>x^ 

^f,znm-fhztifX'^^, 

[00 2 5] ^fc, H^L^V^A^ 1 ScOF^j^ 

ffitJFMStL/if- -/n 7 1 . a-^'- 1 2c7)i'hi^ffl(c: 
Jgfig§tt^:f--yr 2 3 i:|S|«<^)8S^«tt«iPir'i?#;^ix 

wm^z ^•yr23cr>m23ab mm<7)m^m<^m^m^ 

t^ttiiiZ. !f\-mmiZi-yy'2 3<D{}lU2 3hbmm 

^€iWit:^-ri>m^t^-yx\>^^. ^Lx. ^-^^.le 

F = 27rp r2 to)^ /n 

F : ^ 'yTimiZi3^i}^hm€>':h (N/m) 
P : iStm^«l^<7)^S (kg/m3) 
r : f- yrofi>D{ig^t'<7)IESi (m) 
t : ^ yTiDM^ (m) 

n : i- ym^wm 

<o : EKjSJ^ (rad/s) 

X'h^. Vi-yX^ ^•y7°2 3cO©/jM|gwi c;D{aSt;t5{t 
<y = 27rko /or^ tco^ /nwi <<yB 

: ^ -y r<OS/jMtBCO{aSt:i^ t & ? ISi^S:^] (Pa) 



^m&Lx. z<7)i-'yyi7(7ia^b^-xi6(owB 

b ti-hti:h ^ •/ yam^^X^^ LTS^S ftT v^-S , 
vl<^J:ofc*i(K-r-5vli:{=J:-o-C. 5-f^-180^-/ 
ri Tto-rJ'-l 2c^^ yr2 3i:|5|«OWlS^ttSr 

[0026] \>XBiZW^fzif.W^<rmmm^WiZii 

rJ'-l 2{i. ^m=5ri«a« (M;tlf. 13. 0 0 0m in 
-1 ) •Cl5ie-r-l)^i:*5itJS"e*>0 , n-^-- l 20IhHk 
tc J: -:.Tf- /T 2 3 tcjn;t io*tS3S'C»:>3{ilf ^C:*:^ ^ 
^<7)i;:5r-g.. -etT, ^■yr2 3^^-yri TtO^ffilC 

f--y7°2 3i:f-yr 

[00 27] mm.-^-^ifzM^'7^ 'y9(r>i.o-^j: 

m^wmmi. mm^^j:^m^-h'^Mm-yi\.z^\.^z 
b^mhivtii'o . mz^ ^-jir23<r>--uimm^x 

mm.fzb%\,z\i. 'a-'9-\2t^'&XWkVX\,^h 

fzMZ±^ ^m^ljX'^ -y r 2 3 -y ri 7 

hztiz^j:^. A^^^j:w^ti<miLfzm^x'L. iwmm 

[00 28] Z<^fzib, f-y7°2 3{i, o-:?— 1 2«0 

±ii(^idiz. a-^'-12?r. rjr2 2 hf-yr2 3 

2 3cr>^Wmi:M.^-t^Zbt/^X-^^iftH£. 
-^-12 Z b *i-C# ^Si^S:ffmtC^i6T 

mm^mmizmmim&-ti> z bim^i>z^m.^xnM 
b^j:h. z<7)tiisb. vATiz. mmm^-t^^-i^-iz^ 
w\uzi- -yrirmm-t^mz. ^ikizi^m-t^ zbtt^x- 

[00 29] ll4KS^-rf-yr2 3lCi3l^-C, 

1 2<r)^mzi.'>xm-)5^(r>s^\SLW-^^^rz^<D^yr2 
• • ■ ( 1 ) 

ko -.im. 

Wi : fiiSPOe-'jMli (m) 

<7« : rF^/E:'3 (Pa) 

•C'$>0, f^fScko ii, ziT2 2<7)\m2 2hCOmmzX 

^m-nih^^£iii.zi: h%WiX'hi>. 

[0030] UlSOa-rJ'- 1 2 i: LTSS-^i^ffiffl 

P= 1 3. 9X 1 03 kg/m3 
r=12lBim=0. 121m 
t =8 nm =0. 0 0 8 m 

&)=13. OOOmin -i = 27r • 13. 000/60 r 
ad/s 
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Wi =5iiiD=0. 005 b 
tf = 3. 792ko X106 /n 
[0031] m-ox. ^mW^nbLX, MnHzmLfcH 

m.<7)-!>^wmi:mmLx . n=i2. is. 24. sot 
Iffel ] 



4 . 3 0 i: LT . ^TRBSS^t J: S«B&«WT-^*^>/.:iS 
[fS2] 



S1 


n 


CF(Pa) 


12 


316 koxio® 


18 


210. 7koXlO^ 


24 


158 koXlO® 


30 


126. 4koXlO® 





n 


a maxCPa) 


12 


520x10^ 


18 


300X10® 


24 


260 X 10® 


30 


230 xlO* 



10032} -U. ji^Wmni:. n=12. 18, 2 

cf=l. 621X2;rpr2 t 
= 10. 185pr2 tco2 
±ie^0|||^t7)o-:J'-l 2cO^$:ftA-ri.a:. 
<y = 6, 146. 8X1 06 /n<or„ 

[00 343 .IOf|-@:3ttc:t^-3Tl|[^«7)a-^'- 1 2<0 
S3 



(2) 



:x\ Pf^m:h0^ ^=3 0 0MPa(^ 



n 


a (Pa) 


12 


512. 2x10^ 


18 


341. 5X10® 


24 


266. 1 xlO® 


30 


204. 9X10* 


a = p ' V2 



-rK2 ■ e 

ir^JEr^j (Pa) 

P : iiS^%«^4<^SrjK (kg/in3) 

V : ^ yy'<r>mmm ws) 

a/ KpV^ ) =ki +k2 • 

[00 381 ClCir, ^Sckj . ki . ka ti. 
ki = 0.6155 
k2 =12. 2431 
ka = 0.2314 

[0039] ^.(r>x3-9-<ry^\i LT. }:ML<r>-^ 
P=13. 9X1 03 kg/m? 



X'h->fz. 

[0033] CiOfh^±c7)je^J cr t WH^SSti: l>« 

^%ko (i. 

ko =1. 62 1 

o>^ /nwi <ty, 
/nwi <<?„ 

[0035] 

fJ}^Xi]jV) f- /r2 3tfO^Sim{i. n = 2 

4 feJUb t -r^* C t *iitSt±T'«y) 4>^^-i. . 

[ 0 0 3 6 ] lasti, ±ieoiii^^ictJt^-c , ^i^<7)o 
X. ^\mmmi<zj;:hmmfmx^iif>rz!^:h<},^^ Sr2 

m.<7)AX'^^L. ( 2 ) ^T'fh»$ir-SiE:J3Srft^T*L 
= 2 lJiUiT'^^mi'^v^^i:*^'4aJ Jni^^^tc^ 

[0037] tfz. ±iibti^mwmmizi ^mmmm 

xp (-kg • n) ) <<?. • ■ • ( 3) 
n : ^ yrcTD^ilM 
<y„ : fff^Ji5:^3 (Pa) 
ki , k2 , ks : i^m: 

x'hh. zixip ■ v2 X'^i'oxmxTt'itt^t. 

e xp (-ks • n) <or. / (pV2 ) 

... (4) 

V= 1 64. 7 m/s 
cy„ =3 0 0MPa 

o^XipV^ ) =300x 1 0« /I 3. 9X103 
• 164. 72 = 0. 7956 

(pV2 ) =k, +k2 • e xp (-kg • n) < 



!(7) 001-129418 (P2001-e318 



0. 7956 
ki = 0. 62 

d/ {pMi ) =0. 62+13 

[ 0 0 4 0 3 06 ±£(^llii^-e*i6/oitl.«Jt^ 

o T , toJ^^TCSt c? / ( V2 ) t "itmm n t C73M«-C'« 

x.^mMmmizxhmmmvfX'mifitimtKt^^r Sr2 

«<7)^5T-5^ L . ( 5 ) ^xiYn.^ii^mti^&mx^^ l 

n=19lXtX'$>tHi^\<^Zt^^mhf)K jDXSr^^tC 

n = 2 0JiLhi:^-&<!li:*^iLV%, 
[0 04 1] * Ac, 07(4. iii«{c±ie<:oii^-e*a6 

•r^57-C'fcoT. ^iick, , k2 , k3 S:^Ml:=5r 

txoiz. mm^^ imtt:ti2mizAi^x . 

k, = 0. 7 

k2 =1 3 

kg = 0. 2 3 

w<xm^^ti^yyyx'h^. ^o^^^^ti, 

Wmt n = 2 2m±TfciX{f ftV-'Cl hifiVi'O. t= 0 i 

v^^J-fiJSS:(c LTjDi^^at:-r^^«^)t;:{i, n = 2 4ia 

[0042] JjLhlCpiiltCiJiBBLAc^^BBWfiH^^^ 
ilS<^iaSOJ^® {4 , 1 fi?iJ^5^ L?t i> COT'S) 

wmmiW:m,\^t£^^w^zii\^x . #soka^^ 

[00431 

^-<ntmwizj^^^Ktzm^mmf!iSLimt^h c: t 
mshi^^Lxmi^-t^ z b ij^x't &mm:^mii:m 

[ 0 0 4 4 1 $ <b IC, *^B3{i, ^coSSStffltc^iiJ Lti 



k2 = 1 3 

ka = 0. 23 

exp (-0. 23n) <0. 8 

... (5) 

y'comm.i:M^-t^^i:myr^v. ^mmm-t^o- 
^-i,zmLmiz^mLrci- yri:mm-tmiz. 
imx^^^yy(r>m'^^<r>m^b^mm<7)mi\i:mm 
■th^,<r>X'hh, 
[laHiofsm^iKBJi 

<r>mmi^Tiii!^m,<7immmx'h h . 

[03] EieOA-ABfffillTfcoT. a-^'-oBr 

[ 04 ] 03 cOSgl5fe^0-C'<5 1. , 
[05] ^.(r>x3-9-<rHmi:m^\.f^b%crm% 

[06] mmmmx'^ibtij^tKf^sz SrjfiM-rsffiiis 
[07] mmmx'miibtcm:no^a,, srio^ii-c 

10 ^<7)immmnm 

1 1 ir—i^yy 
1 2 o-^-- 

13 iS!PJ«fc*&P 

14 ms,mtiin 

15 ms^ 

1 6 ^—X 

1 7 ^-yy 
18 ^-i-f— 
19.20 

2 1 [HKffl 
2 2 3r 
2 2a 26tfg|5 

2 2b mm 

2 2c Pgp 
2 3 ^yT 
23a « 
2 3b flSB 

24 msL 

2 5. 2 6 

3 0 wm<r)mmmmL 

3 1 -fe;/.xyh 
3 1 a 26tf SB 
H 1^ 
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ks=0. 23 
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